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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-2 and 4-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wooh et al. (US Patent 6,382028) in view of Nottingham et al. (US Patent 
4,803,638). 

Regarding claims 1 and 9, Wooh et al discloses a method for determining the 
size of a crack In a workpiece, more specifically the depth of a crack in said workpiece, 
using the ultrasonic pulse-echo method (col. 1, lines 38-41), said method involving the 
following method steps: 

a workpiece (16) is chosen having a front face (22) and a back face (20), wherein 
the workpiece (16) exhibits a crack (24) starting at the back face (20); 

an angle beam probe (14) is placed on the front face (22), the angle beam probe 
(14) sends ultrasonic pulses at an angle alpha (6) into the workpiece (16) and receives 
echo signals of said pulses; 

the angle beam probe (14) is moved at least once over the crack (24) so that the 
radiation beam of the angle beam probe sweeps across the entire crack (col. 3, lines 
41-43), 
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the size of the crack is calculated from the width of the envelope curve at a 
predetermined partial amplitude and from the maximum amplitude of the envelope 
curve (col. 3, lines 47-50). Although Wooh discloses a microprocessor 56 which 
inherently requires digitized signal and arithmetic circuit to determine the location, size 
and orientation of the defect, it does not specifically disclose the received echo signals 
are stored in a memory as pairs of echo signal values over travel.time, whereby the 
stored pairs of values form a multitude and an envelope curve is constructed of this 
multitude wherein for the construction of the envelope curve the high values of the 
stored pairs are used. Nottingham discloses the flaw gates are arranged in pairs so 
that data is processed and recorded in one flaw gate while the other flaw gate in the 
pair can transfer flaw indications and corresponding transducer positions to a main 
computer. The alternating of the flaw gates during data collection and processing 
insures that data is not jost when a large number of reflector indications are detected 
in the window of a particular flaw gate pair. Nottingham further discloses the flaw gates 
in the preferred embodiment select and record, as a reflection indication, only the 
largest amplitude signal, as compared to a threshold, within a time window which can 
correspond to depth or location within the material being inspected (col. 3, lines 39-48). 
The threshold curve 138 is obtained by bouncing ultrasonic pulses off of known depth 
(time of flight) and known minimum size reflectors in a calibration block, and recording 
the maximum amplitude of the signals returned for each known depth reflector. The 
maximum amplitude signals plotted with respect to time produce the threshold curve, 
that is, the threshold curve is a distance versus amplitude correction curve for a 
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particular depth/time window (col. 12, lines 48-56). It would have been obvious to one 
having ordinary skill in the art at the time of the invention to utilize in Wooh the 
techniques of Nottingham because the depth versus angle change curve can also be 
determined during calibration or calculated from the known characteristics of sound 
travel in the material being examined wherein the depth and adjusted flaw angle define 
the location of the indication along with the axial position of the transducer and can 
then be used to display flaw indications using a known display system which allows the 
image of the object being inspected to be presented in several different views along 
with the detected indications in order to see the location and size of flaws thereby, 
making the above combination more effective by obtaining a reliable and accurate 
inspection. 

Regarding claim 9, it is similar in scope with claim 1 and therefore, it is rejected 
for the reasons set forth for that claim. 

Regarding claim 2, Wooh does not disclose wherein several echo amplitudes are 
obtained for an individual value of the travel time, and wherein only the echo amplitude 
having the highest value is stored. Nottingham discloses the flaw gates in the preferred 
embodiment select and record, as a reflection indication, only the largest amplitude 
signal, as compared to a threshold, within a time window which can correspond to 
depth or location within the material being inspected (col. 3, lines 43-46). It would have 
been obvious to one having ordinary skill in the art at the time of the invention to utilize 
in Wooh the techniques of Nottingham because the flaw gates produce the indication 
by comparing the digitized transducer signal wavefomri with a threshold curve where an 
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indication is an excursion of the signal waveform above the threshold and the flaw 
gates each contain a comparator that indicates when the window is open and activates 
a waveform memory that automatically stores the digitized transducer signals during 
the window thereby providing a more reliable inspection with the selection of the 
echoes with the highest amplitude. 

Regarding claim 4, Wooh discloses a microprocessor 56 and arithmetic circuit for 
determining the size and location of defect. 

Regarding claims 5 and 8 Wooh discloses a steering transducer 12 such as a 
phased array which sweeps an ultrasonic beam 14 through a range of angles from the 
Y axis (see: col. 3, lines 41-44). 

Regarding claims 6-7, Wooh discloses ultrasonic pulse echo technique, a 
transmitter 12a, a receiver 50a, a microprocessor 56 which inherently includes an A/D 
converter to perform its function since data must be digitized In order to be used by the 
microprocessor. In the alternative, Nottingham discloses digitizer 34, memory 122, 
display 60 and CPU 120. It would have been obvious to one of the ordinary skill in the 
art at the time of the invention to utilize in Wooh the techniques of Nottingham because 
the digitizer converts the analog data into digital format before being transmitted and 
processed by the computer in order to ensure reliable and accurate inspection. 

Allowable Subject Matter 
3. Claim 3 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 
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Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Roth (US Patent 5,629,865) discloses a pulse echo ultrasonic imaging method 
for eliminating sample thickness variation effects. 

Moran et al. (US Patent 4,947,351) discloses ultrasonic scan system for 
nondestructive inspection. 

Dittrich et al. (US Patent 6,877,377) discloses a non-destructive ultrasound test 
method for detection of damage and device for carrying out same. 

Wallingford et al. (US Patent 5,383,366) discloses ultrasonic two probe system 
for locating and sizing. 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jacques M. Saint-Surin whose telephone number is 
(571) 272-2206. The examiner can nonnally be reached on Mondays to Fridays 
between 10:30 A.M and 800 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on (571) 272-2208. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 



Jacques M. Saint-Surin 
January 04, 2006 
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